hospital in Riyadh, Saudi Arabia. This ICU is a closed unit that is run by in-house, full-time and board-certified intensivists and has more than 1000 admissions per year. This study was approved by the local institutional review board of King Abdulaziz Medical City, Riyadh.
The study hospital is a government institution, wherein medical care is provided free for all patients who are admitted with life-threatening conditions.
Patients
This was a prospective study over 12 months in the ICU. The study included all consecutive patients admitted to the ICU between November 2009 and October 2010 for whom EOL decisions were made. Patients were followed until death. We excluded patients who were brain-dead on admission or became brain dead during their stay in the ICU.
Measurements
The type of admission (with pre-specified admission diagnoses) and baseline demographics, including gender, age and body mass index, were prospectively collected by a senior research co-ordinator who was not involved in EOL decisions. Acute Physiology and Chronic Health Evaluation II scores 10 , ICU length of stay and the total hospital length of stay were calculated. Inotrope use and mechanical ventilation status were recorded. The mode of EOL decisions, reasons for decisions, date of admission, time from ICU admission to decision and time from decision to death were also recorded.
Definitions
We prospectively defined end-of-life categories and classified patients in one of the following four mutually exclusive categories. 1. Full support: a decision to provide all medical care that was needed to support the vital organs, including haemodynamics, ventilation and CPR. 2. Do not resuscitate (DNR): providing necessary ICU management but not CPR.
Withholding life support: a decision against
starting new treatments or escalating existing treatments. 4. Withdrawing life support: the decision to withdraw an active treatment other than the provision of food or comfort.
Statistical analysis
Continuous data were compared using the Kruskal-Wallis test and are expressed as the median and interquartile range according to normality testing using the Kolmogorov-Smirnov test. Categorical data were compared using the chi-square test or Fisher's exact test and are expressed as percentages.
A statistically significant result was defined as having an alpha of less than 0.05. Statistical analyses were performed using Minitab for Windows version 13.1 (Minitab Inc., State College, Pennsylvania, USA).
Procedure
Unlike many other places where DNR is a medical decision 11 , in our setting family members or surrogates must be aware of DNR decisions. The physician initiated EOL decision discussions with family members or surrogates as part of patients' daily medical care. Each family was given a detailed description of the disease, available treatment and prognosis. After discussing the issue with family members or surrogates, the consultant documented the discussion in each patient's medical records, and the most responsible physician confirmed the documented information in the medical chart with the family. As a part of hospital policies and procedures, three physicians were required to reach an agreement for a patient to be given a DNR status. Thus a third physician co-signed the medical chart to confirm agreement of the patient's DNR status. After the proper documentations were made in the patient's chart, the DNR status was considered to be valid. The withholding and withdrawal of life support were considered medical decisions after a DNR status was established.
RESULTS
Over the one-year period of this study, 1000 patients were admitted to the ICU and 176 (17.6%) of these patients died during the study period. A total of 41 (23%) of the patients died while on full support and 135 patients (77%) died after an EOL decision. In the EOL decision death group, 89 patients (66%) had DNR status, 41 patients (30%) had withheld treatment and five patients (4%) were withdrawn from treatment. The most common treatment modalities withheld were inotropes in 85% (35 out of 41) and haemodialysis (if the filter was clotted or patient became haemodynamically unstable) in 29% (12 out of 41). There were no significant differences in the gender, age or Acute Physiology and Chronic Health Evaluation II scores between the two groups. In addition, there were no differences regarding the use of inotropes, use of mechanical ventailation, history of tracheotomy, readmission to the ICU during the same hospital admission, history of DNR and CPR in the 24 hours prior to ICU admission. One-hundred and thirty-two patients (98%) from the EOL decision death group were Saudi Arabian. The ICU length of stay was significantly longer for patients who eventually made EOL decisions in comparison to those who received full support (six vs three days, (P=0.047) ( Table 1) . Sepsis was the most common reason of ICU admission in both groups ( Table 2) .
The median time from the day of ICU admission to an EOL decision was four days (interquartile range Q1 to Q3: 1 to 9). The median time from an EOL decision to death was one day (Q1 to Q3: 1 to 4) ( Table 3 ). In 88% of patients, the family or surrogates were informed and involved in EOL decisions. The remaining patients' DNR status decision was made purely on a medical basis because of lack of family availability. All decisions were documented in the patients' medical charts.
DISCUSSION
This is the first prospective observational study assessing EOL decisions in an Arabic-Muslim country, where the entire population consists of people with Muslim beliefs and some expatriates of mixed religion. Few studies have evaluated such decisions in Arabic-Muslim countries. A study from Lebanon 2 with mixed populations of Muslims and Christians demonstrated that EOL decisions were made in 45% of deceased patients in the ICU, while a prospective study conducted in a neonatal ICU in Oman, which is a nation with a Muslim majority population 6 , did not evaluate EOL decisions in the adult population.
In our study, 77% of the patients who died in the ICU had EOL decisions to make. Similar figures, ranging from 70 to 90% of patients who die in the ICU, have been reported in the North American literature 2 ; however, the incidences of EOL decisions have varied in Northern Europe and South Africa, and lower incidences have been observed in Brazil, Lebanon, Spain and India 9 . The practice of EOL decisions in Saudi Arabia is similar to that in North America and this could be related to the fact that all attending ICU physicians have been trained in North America. DNR rates fluctuate among the countries and vary from high levels in North America to low levels in India: these variations are largely attributable to the ethical and legal status of these countries 12 .
The end-of-life care of patients in the ICU requires shifts in attitudes and interventions, from traditional intensive care to intensive palliative care 13, 14 .
The rate of withdrawal of life support in our study was only 4%, which is similar to the rates that have been observed in India 9 , Lebanon 2 and Turkey 15 . The rate of therapy withdrawal by Muslim physicians in European ICUs is 23 to 37% 4, 16 . In contrast to our findings, the ETHICUS study conducted in Europe reported that the rate of withdrawal of therapy was 33% (5 to 69%) 16 ; this value was 71% in an American survey 5 . There is wide variation between ICUs in the same country regarding the withdrawal of life support 17 . In the USA and Canada, there has been an increase in the withdrawal of life support over the years. This could be related to the dissemination of consensus statements and guidelines 18, 19 . A survey from Turkish anaesthetists, who were mostly Muslim, indicated that they preferred withholding rather than withdrawing therapy and that they liked to discuss with other colleagues before making EOL decisions 15 .
The relatively low incidence of withdrawal of life support in Saudi Arabia could be related to the absence of consensus statements from scientific societies and lack of information on attitudes towards withdrawal of life support in the Saudi media, though the difference could also be explained by religious beliefs, culture and ethical values 2 .
The most common reasons for EOL decisions in our study are futility of care and poor quality of life and these findings are similar to those reported in other studies from different regions of the world. As medical care is free at our institution, the cost of care and family request were not factors that influenced these decisions.
The median time to EOL decision in our study was four days, as compared to 9.6 days in Cape Town 20 , 9.4 days in India 9 and the low value of two days in the UK 17 . EOL decisions were made very close to death (median of one day prior to death), indicating that these decisions were made late during the ICU admission; however, this period actually varied between six days and two hours 9 , which is similar to the findings of other studies. This decision delay could be related to the prognosis and outcome not being discussed by the primary physicians in the wards or outpatient clinics 21 .
Ideally, EOL decisions should be made after discussions between all members of a multidisciplinary team; however, the collaborations between members of these teams are often poor 21 . The majority of these decisions in our study were made without the involvement of the nursing staff. This deficiency was due in large part to a language barrier with the patients or surrogates because most of the nursing staff did not speak Arabic. All decisions were documented in the medical charts as per our hospital's policy regarding the carrying out of EOL decision orders.
In accordance with our practice, as in most reports from North America, families were involved in the decisions. In contrast, the familial involvement rate has varied in other reports and was found to be 66% in central Europe 16 , 72% in Lebanon 2 and 44% in France 22 , Italy, Spain, the Netherlands 23 and Korea 24 , wherein verbal rather than written orders are given due to legal issues. A Canadian survey has found that a number of patient factors, the experience of the physicians and the availability of resources influence EOL decisions. This survey also found that incidence of these decisions varied greatly, which may be partly explained by the values of the clinician 25 . The lack of EOL decision benchmarks is understandable, given the sensitivity of the issue 5 . A Canadian cross-sectional survey for improving end-of-life care found that EOL decisions could be improved by providing better psychological and spiritual support and better care planning 8 .
Our study has several strengths, including a full-time, dedicated research co-ordinator who prospectively gathered and entered all data. Our unit is closed and primarily operated by critical care board-certified intensivists, which makes patient management rather homogeneous. As a limitation, this study was conducted in a single centre. There are variations in the physicians' styles of practice, training and background and differences between public and private hospitals have been noted 26 . Due to these factors, wide variations in EOL decision practices have been reported within the same country 9 . The majority of patients and physicians in our study were Muslim; therefore, it was difficult to draw a conclusion on the influence of religion on these decisions.
CONCLUSION
In a tertiary ICU in Saudi Arabia, end-of-life decisions were observed to be practised in a manner that was similar to their practice according to North American guidelines. More than three-quarters of deaths in the ICU involved EOL decisions and these decisions were achievable in our unit. EOL decisions were associated with longer ICU stays, hence these decisions should be made early in the ICU course. Furthermore, research and educational media campaigns may help to improve both end-of-life care and EOL decisions across all sectors. Large studies should be conducted comprehensively and should prospectively examine the practice of EOL decisions throughout Saudi Arabia in order to achieve more conclusive results.
